
1. Introduction

The distribution, sources and transport of sedimentary organic carbon in the gulf of Thailand which located

at the Southeast Asia is helpful to better understanding the migration and fate of the SOM in the tropical

coastal margin. There are highly productive ecosystems formed in the tropical coastal system, providing the

potential heterogeneity of production and deposition of varied SOM. Heavy rainfall brought by monsoon

winds results in intense erosion and high-sediment yields, enhancing the input of OC and sediments from

land into the ocean. In addition, human activities, such as agricultural, industrial, traffic, and urban activities,

can also strongly influence the distribution and composition of SOM on these continental margins. The input

of riverine sediments has decreased rapidly in recent decades due to damming during the 1960s and 1980s.

Large amounts of suspended materials transported into the GOT by rivers are muddy sediments primarily

deposited at the estuary of the upper Gulf. The sedimentary regime in the GOT is characterized by complex

hydrodynamic conditions under the influence of monsoonal winds which could be sensitive to climate and

environment changes. Therefore, the tropical coastal system had the potential to investigate the sources and

sinks of SOM under the specific climate regime, complex sedimentary conditions, and significant

anthropogenic forcing.Fig.1 (a) Location and mean circumfluence of the Gulf of Thailand (GOT) in different seasons, and locations of fine sediment

deposition centers. (b) Distribution of surface sediment sampling sites (n = 92) in the GOT, including T43 boxing core located in the

depocenter of GOT.

4. Conclusion

The sources to sinks of sedimentary organic matter indicated by both bulk and molecular signatures and the 

environment implications influenced by the climatic changes and anthropogenic forcing in The Gulf of Thailand
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Fig.2 Spatial distribution of the regional-scale recent 

sediment mass accumulation and the partially tropical 

cyclone pathways

2. Modern distribution and transport pattern of sedimentary organic matter 3. The SOM records and response to the climatic changes on 

century scale

Fig.3 Spatial distribution of the bulk organic carbon and regional-

scale sediment grain size in GOT

Fig.4 (a) δ13C and C/N bio-plot of surface sediments in GOT and comparison with 

other SE Asia tropical river-dominated margins (b) Spatial distributions of the 

relative proportions terrestrial organic matter in surface sediments of the GOT

Higher TOC values (>1%) were found in the

nearshore of the upper Gulf, northeast and central

regions of GOT. Relatively lower TOC/TN and

enriched δ13C ratios occurred in the same regions

with the high TOC values. Mixture of marine and

terrestrial derived-OM inputs. Fig.5 Relationship between TN and TOC, TOC and fine-grain 

sediments and δ13C and fine-grain sediments in the upper and 

lower GOT, respectively

Lower C/N and enriched δ13C ratios are likely

related to the presence of marine-derived OM

and anthropogenic interference although low

susceptibility to source identification occurred

due to the sediment degradation, winnowing

and anthropogenic interferences. A binary

mixing model further clarified the significant

contributions of terrestrial derived-OM within

the upper and central GOT.

Fig.6 Principal components analysis,  the corresponding sample scores of the first two 

components, n-alkanes compositions, TAR and ACL spatial distribution, PAHs concentrations

PC1 was distinguished by the long-chain n-alkanes at the highest 

positive loading, indicating a terrestrial contribution, particularly 

from land-plant epicuticular wax. PC2 indicated marine-derived 

sources and/or petroleum inputs and was mainly characterized by 

the positive loading of LMW n-alkanes.

The high presence of the PC1 score

with higher proportion of the

terrigenous n-alkanes in the two

modern depocenter indicated that the

hydrodynamic sorting and long-

distance lateral sediment transport

could lead to a selective dispersal and

accumulation of the terrigenous SOM.

The above combined evidences of

significant terrigenous OM presence

in the modern depocenter of GOT by

both bulk and molecular proxies

suggested that hydrodynamic forcing

plays a key role on the selective

dispersal and accumulation of the

land-based OM.

The simplified terrigenous OM dispersal pathway over the GOT was further conceptually constructed based on the provenance of the surface sediment, hydrodynamic sorting process, and depositional mechanism in this tropical 

coastal margin. The result reveals marked spatial heterogeneity existing in the chemical composition of bulk OC ascribed to the hydrodynamic sorting of particles on the shallow continental shelves, and anthropogenic forcing play 

an important role on the source heterogeneity occurred in GOT. The fluxes and input patterns of SOM in tropical coastal areas changed significantly due to the hydrodynamic processes and regional climate and environment 

changes. The periodic recording responses occurred in the central area of continental shelf. In conclusion, in the context of global change, a systematic understanding of the source, input and sedimentary response of organic matter 

in tropical offshore areas is significance for a comprehensive understanding of the land-ocean interaction process and its environmental effects.

Fig.8  The general schematic map showing the simplified 

circulation system and transport pathways of terrigenous 

sedimentary organic matter with the corresponding spatial 

distribution of PC1 scores in Gulf of Thailand

Fig.9 The vertical distribution of particle size composition, bulk organic indices and different sources organic carbon 

relative contributions

Fig.10 The vertical distribution of burial flux, the contribution of terrestrial source in the T43 core, and climate 

environmental index during the past century

Both C/N and δ13C showed that the OM at the lower sections was mainly derived

from marine primary productivity, followed by a gradual increase in terrestrial

OM. The mass accumulation rate and the burial flux of TOC in the core

showed a general decrease after the 1960s, which may be related to the decline of

sediment transport caused by the dam construction in the drainage basin.

The mass accumulation rate and the burial flux of TOC in the core showed a

general decrease after the 1960s, which may be related to the enhanced heavy

rainfall and coastal erosion associated with tropical cyclones over the last 30 years.

However, since the 1980s, δ13C has shown an obvious depletion with increased

terrestrial OM, which may be related to the enhanced heavy rainfall and coastal

erosion associated with tropical cyclones over the last 30 years.
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